(100 mM stock in isopropanol) was added to the re-suspended cells, which were ruptured with a French press (1.5 Bar) in two cycles. The samples were then centrifuged (10 000 rpm for 20 minutes) and the supernatant was incubated for 0.5 h after reaching 70 °C. The supernatant was again centrifuged for 10 min at 10000 RPM to remove denaturized protein.
Subsequently, the supernatant was concentrated using Amicon membrane filters (30 kDa cut-off).The solution was desalted by exchanging 5 times with 50 mM Tris/H 2 SO 4 buffer pH8.2 and 1 mM ortho vanadate. After centrifugation, the clear supernatant can be used or stored at -20°C until further purification. Purity of the preparation was accessed by SDS page comparing the band intensities ( Figure S1 ). 
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Activity assay for CiVCPO
CiVCPO activity can be qualitatively tested using the MCD assay by incubating aliquots of cell extracts or purified enzyme in 50 mM citrate buffer (pH 5) 
General procedures
Preparative scale -500 mL reaction
The preparative scale reaction was performed in a 500 mL three-neck round bottom flask, containing 200 nM CiVCPO (15nmol) in 75 mL water pH 5 and stirred with a magnetic stirrer ( Figure S1 ). As a second layer 200 mL ethyl acetate were applied. The reaction was fed with 2 separate feeds: 1. 0.6 M 4-pentenoic acid and 0.6 mM KBr (pH5) and 2.Hydrogen peroxide (1M) (pH4). Both were fed with a rate of 3.75 mL/h for 20 h. The pH was controlled by a pH STAT titration system (Metrohm, pH 5.0, 25°C) using 1 M acetic acid solution. The reaction was followed online monitoring the amount of acidic acid added. Substrate and product concentration of both phases were measured via gas chromatography. An additional aliquot of 15 nmol CiVCPO was added after 8 h and 25 h. In total 68.5 mL 1 M acetic acid were added. The end volume reached was ca. 494 mL. The amount of enzyme applied in the final reaction volume was 45 nmol.
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Analytical procedures GC-analytics
Samples of 0.02 mL aqueous reaction mixture were extracted with 0.2 mL ethyl acetate and dried with magnesium sulfate.
Samples of 0.02 mL from the ethyl acetate phase were diluted with 0.18 mL ethyl acetate dried with magnesium sulfate.
As internal standard 5 mM acetophenone was used. Table S1 .GC analysis specifications for concentration determination 30 °C/min to 345 °C hold for 1 min.
GC-MS analytics
Gas chromatography-mass spectrometry was performed with the Shimadzu GC-2010 system which is connected to the GCMS-QP2010s mass detector from Shimadzu. Table S2 .GC-MS analysis specifications for structure determination 
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Values for the E-and E+-factor calculation 
